
Overview

Bruce M. DeBlois

M a j o r  i s s u e s  h a v e  p l a g u e d  t h e  U S  m i l i t a r y  s p a c e
communi ty  for  years .  Foremost  among these  i ssues  i s  the
re la t ionship  between a i r  and space.  At  a  recent  a i rpower
c o n f e r e n c e ,  m i l i t a r y  l e a d e r s  f r o m  t h e  w e s t e r n  p o w e r s
presented discussions  of  a i rpower  and space issues  with  a
pervasive underlying assumption: that  the next logical  step
from the exploitation of airpower and space capabili t ies was
the merging of the two environments toward the exploitation
of “aerospace” power.1 The current  dis t inct ion between air  and
space rests  on the f iscal  and technical  inabi l i ty  to  merge
them—an inabili ty that  is  soon to be overcome. Conferees
dismissed environmental  dis t inct ions between the two on the
grounds  tha t  the re  i s  no  abso lu te  boundary  be tween  a i r  and
space. 2 I n  Paths of  Heaven,  the  chapter  t i t led “Ascendant
Realms: Characteristics of Air and Space Power,” I  examine
this assumption from the perspective of 21 different mili tary
character is t ics  and conclude i t  to  be inval id .  The reasons
extend well beyond an inability—fiscally and technically—to
merge  the  two rea lms.

Similar i t ies  based upon funct ions and the lack of  a  dis t inct
b o u n d a r y  a r e  o f f s e t  b y  d i s t i n c t i o n s  i n  t h e  p h y s i c a l
e n v i r o n m e n t s .  T h e  p h y s i c a l  l a w s  o f  a i r  a n d  s p a c e  a r e
profoundly different. A vehicle flying on a cushion of air is not
equivalent to a vehicle in free-fall orbit. Aside from the issue of
access  due to  huge differences in  energy requirements ,  the
a i rborne  vehic le  i s  maneuverab le  and  a l lows  for  f l ex ib le
o p e r a t i o n s  w h i l e  t h e  s p a c e - b o r n e  p l a t f o r m  i s  f i x e d  t o  a
high-velocity orbital path. The latter expends little energy to
s t a y  i n  a  f i x e d  o r b i t a l  p o s i t i o n ,  a l l o w i n g  i t  a  d u r a t i o n
capabil i ty well  beyond airborne vehicles.  The issue is  not
whether  the two environments  can be merged technical ly,  but
given that  they can be merged,  should they be merged.  An
analogy is  useful  to  i l lustrate  the argument .
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L a n d  a n d  s e a  f o r c e s  m a i n t a i n  a  t w o - d i m e n s i o n a l
p e r s p e c t i v e  a n d  r e l a t i v e l y  s l o w  p a c e  o f  o p e r a t i o n s .  T h e
amphibious mission cer tainly i l lustrates  the fact  that  there is
no  abso lu t e  bounda ry  be tween  l and  and  sea  fo r  mi l i t a ry
purposes.  Fiscal  and technical  capabil i ty to merge the two
environments in an at tempt to exploit  surface power exists .  In
spite of  these similari t ies,  land power and sea power have not
been  merged  a s  su r f ace  power  because  o f  env i ronmen ta l
di f ferences .  The ques t ion is  not  whether  to  make a  land/sea
capable  vehicle  or  system,  but  whether  they should be the
mainstay of a mili tary surface capabil i ty.  The answer is  a
resounding  no .  Given  l imi ted  f i sca l  resources ,  the  choice
between making e i ther  1 ,000 land/sea  vehic les  or  making 490
land vehicles ,  490 sea vehicles ,  and 20 land/sea vehicles  is
trivial.  A land vehicle will out-perform a land/sea vehicle on
land,  and a sea vehicle  wil l  out-perform a land/sea vehicle  at
sea.  Most  missions are ei ther  at  land or  at  sea;  only a  few
cross  the  hazy boundar ies .  I t  makes  sense  to  invest  in  the
best capabili ty for the environment in which the mission will
be performed. Doctrine, organization, and strategies flow from
the environments  and the systems employed to  exploi t  those
environments .  Hence land power is  dis t inct  f rom sea power.
Surface power  would be a  less  opt imal  approach.

The same argument holds true for  air  and space power.  Air
and space forces  maintain a  three-dimensional  perspect ive
and relatively fast pace of operations. The similarities end
there.  Although there is  no absolute  boundary between air
and space,  no physic is t  would refute  the  fact  that  once the
fuzzy boundary  i s  t ranscended,  the  na ture  of  the  envi ronment
changes radically.  Fiscal  and technical  capabil i ty to merge the
two environments  in an at tempt to exploi t  aerospace power is
emerging,  but  should i t  be  pursued? Again,  environmental
differences drive the answer.  The question is  not whether to
make  an  aerospace  capable  vehic le / sys tem,  but  whether  we
should  make many as  the  mains tay  of  a  mi l i ta ry  aerospace
capabil i ty .  The answer,  again,  is  a  resounding no.  A space
vehicle wil l  out-perform an aerospace vehicle in space:  A
typ i ca l  a e ro space  veh i c l e  w i l l  c a r ry  t he  baggage  o f  a i r
capabi l i ty ,  such as  wings,  into space.  An air  vehicle  wil l
o u t - p e r f o r m  a n  a e r o s p a c e  v e h i c l e  i n  t h e  a i r :  A  t y p i c a l
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aerospace vehicle will carry the baggage of space capability,
such as  radia t ion shie lding,  in  the  a i r .  Most  miss ions  are
ei ther  in  the a i r  or  in  space,  and only a  few missions are
performed a t  the  boundary.  As was  the  case  wi th  land and
sea,  i t  makes sense to invest  in the best  capabil i ty for  the
environment in which the mission wil l  be performed. Hence,
airpower is distinct from space power. Aerospace power, l ike
surface  power ,  would  be  less  than an  opt imal  approach.  The
crux of  the  argument  res ts  on  the  d is t inc t ion  in  physica l
environments,  which may not be obvious to a society raised
with science f ict ion presenting maneuverable,  f lying space
fighters .  The fact  that  the environments and related physics
are drastically different is  above reproach. The chapters in
th is  book embody independent  graduate  research on space-
re la ted  i ssues ,  and a l l  assume the  d is t inc t ion  between a i r  and
space.

Many of the chapters are products of one of several schools
of space power thought.  From a theoret ical  perspective,  the
seminal  work by David Lupton sorts  the “how-to-approach-
space” controversy into four categories.3 The sanctuary school
views space as a realm free of military weapons, but allows for
mil i tary-related systems providing such funct ions as  t reaty
verification and intelligence activities.  Advocates maintain the
only way to ensure the legal overfl ight aspect of current space
treaties is  to declare space as a war-free zone or sanctuary.
This school calls for virtually no funding of military space
programs involving weapons in space.  The sanctuary school
has a  substant ia l  fol lowing in  the domest ic  and internat ional
populace,  though many in  the  mil i tary  see  i t  as  a  “head-in-
t h e - s a n d ”  a p p r o a c h  t o  n a t i o n a l  s e c u r i t y .  T h i s  m i l i t a r y
perspective is  unfortunate,  s ince the strong case in favor of
the  mi l i ta ry  advantages  of  a  space  sanctuary  pos ture  warrants
objective consideration.4

The survivability school argues that  mili tary forces should
deemphasize space access,  but  for  less  ideal is t ic  reasons—the
assumpt ion  tha t  space  fo rces  a re  inheren t ly  exposed  and
vulnerable.  Survivabil i ty  adherents  assert  that  the probabil i ty
o f  u s ing  nuc l ea r  weapons  i n  t he  r emotenes s  o f  space  i s
higher.  This,  the fact  that  weapons effects have longer ranges
outs ide of  an inhibi t ing a tmosphere ,  and the  vulnerabi l i ty
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a s s o c i a t e d  w i t h  p r e d i c t a b l e  o r b i t  l o c a t i o n s  s u p p o r t  t h e
survivability position. Remoteness also allows for plausible
deniabili ty,  thus making the decision to attack more l ikely.
The survivability school calls for the recognition that space
forces are not  dependable in crisis  si tuations.  They are cri t ical
systems openly exposed and make for l ikely targets.  Mili tary
space  miss ions  should  thus  be  l imi ted to  communicat ions ,
survei l lance ,  reconnaissance,  and weather  repor t ing.  From
this  perspect ive,  investment  s t rategies  ought  to  fund those
miss ions ,  a long wi th  redundant  space- ter res t r ia l  programs,
and perhaps ground-based antisatel l i te  (ASAT) systems.

The space control school recognizes the importance of space
as  coequal  with  a i r ,  land,  and sea power.  The resul t  i s  that
mil i tary space pol icy must  balance investments  in  space,  a ir ,
sea ,  and land power  to  meet  the  ant ic ipated threat .  Of  the  four
schools,  space control  is  the face worn by the Department of
Defense (DOD) and the Air Force since the 1980s.  Current
p o l i t i c a l  e m p h a s i s  o n  j o i n t n e s s  p r o m p t s  a  s p a c e  c o n t r o l
approach as evidenced in Air Force Manual (AFM) 1-1, Basic
Aerospace Doctrine of the United States Air Force; Air Force
Doc t r i ne  Documen t  (AFDD)  1 ,  Air  Force Basic  Doctrine;
AFDD-4, Space Operations Doctrine; Field Manual (FM) 100-5,
Operations; and  Jo in t  Doc t r i ne ,  Tac t i c s ,  Techn iques ,  and
Procedures (JDTTP) 3-14, Space Operations .5

The high-ground school advocates space as  the locat ion from
which future wars will  be won or lost .  The view of using
space-based ballist ic missile defense (BMD) to convert  the
current  offensive s talemate of  mutual ly assured destruct ion to
mutua l ly  a s su red  su rv iva l  has  some  appea l .  The  g rowing
n u m b e r  o f  s u p p o r t e r s  o f  t h i s  s c h o o l  a d v o c a t e  e x p a n d e d
mili tar izat ion of  space and the adoption of  a  corresponding
policy.  In their  view, investments ought to focus on both
offensive and defensive space systems at  the expense of air ,
land,  and sea  sys tems.  Funding would  include space-based
ASAT systems, directed-energy warfare (DEW), and BMD with
maneuverab le ,  space - to - space ,  space - to -a i r ,  and  space- to -
ground  capabi l i ty .  Ai r - to -space  (a i rborne  laser  o r  k ine t ic
miniature homing vehicle ASAT) and ground-to-space (direct
ascent ASAT) systems would also warrant  investment. 6
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These schools of  thought often extend beyond the mil i tary
perspective into the policy arena.  Each school has support
from a variety of  const i tuencies,  and each plays a  role  in the
w a y  t h e  m i l i t a r y  h a s  a p p r o a c h e d  s p a c e  a s  a  p o t e n t i a l
war-fighting realm. Beyond the theoretical controversies,  the
fundamental  problem within  the  mil i tary  space communi ty
s t e m s  f r o m  a  v i o l a t i o n  o f  m i l i t a r y  p r i n c i p l e :  u n i t y  o f
c o m m a n d / e f f o r t .  F o r m e r  c o m m a n d e r  i n  c h i e f  f o r  s p a c e
(CINCSPACE), retired Air Force Gen Charles A. Horner, when
a s k e d  b y  t h e  c h a i r m a n  o f  t h e  S e n a t e  A r m e d  S e r v i c e s
Commit tee ,  Senator  Sam Nunn,  i f  he was in  charge of  space,
repl ied  that—it  depends  because  he  is  the  one commander  in
c h i e f  ( C I N C )  t h a t  e x e r c i s e s  l i t t l e  c o n t r o l  o v e r  h i s  o w n
c o m m a n d .  T h e  N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e
Adminis t ra t ion  (NASA),  the  Defense  Informat ion  Sys tems
Agency (DISA), the Ballistic Missile Defense Office (BMDO), the
Central Intelligence Agency (CIA), the Central Imagery Office
(CIO), the National Reconnaissance Office (NRO), the National
Oceanographic and Atmospheric Administration (NOAA), the
departments  of  Commerce,  Transportat ion and Inter ior ,  the
National Science Foundation, and the White House Office of
Science and Technology Policy all intrude upon CINCSPACE’s
budget ,  while  many of  the same organizat ions intrude upon
his launch, on-orbit  control ,  research and development (R&D),
and acquisi t ion authori ty . 7 In  addi t ion to the governmental
intrusion into his  joint  command, CINCSPACE must also deal
with service infighting over who should have the dominant
role in space.

Mili tary space l if t  vehicle requirements,  space architectures,
and  ground suppor t  in f ras t ruc ture  a re  more  major  i s sues .
G r a d u a t e  s t u d e n t s  a t  t h e  S c h o o l  o f  A d v a n c e d  A i r p o w e r
Studies (SAAS) researched and discussed a variety of  these
i s s u e s  a n d  t h e i r  e f f o r t s  a r e  b r o u g h t  t o g e t h e r  h e r e  a s  a
collection of master’s degree research theses.  The significance
o f  t h i s  book  l i e s  i n  t he  syne rg i sm o f  t he  con t r ibu t ions .
Al though  each  of  the  fo l lowing  a r t i c les  re f lec t s  va ry ing ,
w e l l - d o c u m e n t e d ,  i n d e p e n d e n t  p e r s p e c t i v e s  w i t h  b o t h
s t rengths  and weaknesses ,  in  to ta l ,  the  ar t ic les  g ive  a  mature
summary  of  the  bes t  ava i lab le  mi l i t a ry  thought  regard ing
space power. A summary of each thesis follows. The first  three
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pape r s  examine  space  o rgan i za t i on ,  doc t r i ne ,  and  a r ch i -
tecture.  The remaining are  loosely grouped as  predominantly
s a n c t u a r y / s u r v i v a b i l i t y ,  s p a c e  c o n t r o l ,  o r  h i g h - g r o u n d
perspect ives.

Space Organization,  Doctrine,  and Architecture

“An Aerospace Strategy for an Aerospace Nation” analyzes
the  need for  a  nat ional  aerospace s t ra tegy that  encompasses
the l inkage of  the aerospace industry and mil i tary aerospace.
Stephen E. Wright’s  assessment  of  the  US aerospace  indus t ry
revea l s  tha t  i t  p rov ides  the  k ind  o f  h igh- techno logy  and
high-wage jobs necessary to improve the nat ion’s s tandard of
living. Likewise, a vibrant military aerospace is essential to
n a t i o n a l  s e c u r i t y .  T h e  w r i t e r  e v a l u a t e s  c u r r e n t  m i l i t a r y
s t r a t e g i e s  a g a i n s t  a  s e t  o f  p o l i t i c a l  i m p e r a t i v e s  a n d  t h e
re l iance each s t ra tegy has  upon aerospace power .  The resul ts
of  th is  process  show that  each mi l i ta ry  serv ice  re l ies  on
aerospace power for the success of i ts  strategy. By coupling
t h e s e  f a c t s  w i t h  t h e  s e r i o u s  p r o b l e m s  t h a t  e x i s t  i n  t h e
ae rospace  indus t ry  and  in  mi l i t a ry  ae rospace ,  the  au thor
shows the need for  the United States  to  develop a  nat ional
aerospace strategy. The final section of the study proposes
this  goals  and object ives of  such a  s t rategy and recommends
the formation of a national  aerospace council  to develop and
implement a  nat ional  aerospace strategy.

The strengths of Wright’s work l ie in his presentation.  The
cri t ical  issue is  not  how to get  to space or  what  to do when we
get  there .  The issue  i s ,  and has  a lways  been,  suppor t  of  a
f l o u r i s h i n g  e c o n o m y  a n d  a  n a t i o n a l  s e c u r i t y  p o l i c y  t h a t
protects  i t .  The commercial  and/or  mil i tary use of  space is
p e r t i n e n t  o n l y  a s  i t  s u p p o r t s  n a t i o n a l  i n t e r e s t s .  W r i g h t
recognizes  th is  and es tabl ishes  tha t  the  heal th  of  the  US
aerospace  communi ty  i s  in  the  US na t iona l  in te res t .  The
breadth  a t  which the  author  examines  the  i ssue  i s  evidenced
by his  nonparochial  approach examining the  cr i t ica l i ty  of
a e r o s p a c e  f r o m  N a v y ,  M a r i n e ,  A r m y ,  a n d  A i r  F o r c e
perspectives.  Broaching the topic from this vantage shows
severa l  l imi ta t ions .  Al though he  examines  fu ture  conf l ic t
b r o a d l y ,  h e  a d d r e s s e s  c u r r e n t  a n d  e m e r g i n g  p o l i t i c a l
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imperat ives  as  they di rec t  current  and near- term employment
of aerospace forces.  This l imitat ion is  somewhat excusable,  as
i t  would require  an extensive futures  s tudy to  es tabl ish future
poli t ical  imperatives,  and even then,  those future poli t ical
imperat ives would be,  at  best ,  educated guesses.  As for  the
emerging political imperatives, each of the services’ strategies
conveniently supports the imperatives.  While the services have
produced effective,  satisfying s t r a t eg ie s  fo r  nu r tu r ing  and
employing aerospace power,  i t  is  hard to believe that they have
produced  e f f ic ien t ,  op t imum s t ra teg ies .  The  fac t  tha t  the
services claim that  a joint ,  national  strategy for aerospace is  a
n e c e s s i t y  s u g g e s t s  t h a t  t h e r e  m u s t  b e  s o m e  r e d u n d a n c y
between the separate  services’  s t rategies .  Further  research
into how such a  joint ,  nat ional  s t ra tegy would impact  each
service is necessary, but was beyond the scope of Wright’s
work. Finally,  lumping of air  and space together makes i t
difficult to cull which of Wright’s main points apply to space
p o w e r .  T h e  a r g u m e n t  c a n  b e  m a d e  t h a t  e v e n  i f  t h e
envi ronments  and  sys tems are  rad ica l ly  d i f ferent ,  a i r  and
s p a c e  c a p a b i l i t i e s  b o t h  e m e r g e  f r o m  t h e  s a m e  t e c h n i c a l
communi ty—the aerospace  communi ty .  Thus  the  c la im that
t h e  U n i t e d  S t a t e s  n e e d s  a  c o h e r e n t ,  n a t i o n a l  a e r o s p a c e
s t ra tegy has  mer i t .

Such a  nat ional  s t ra tegy would,  no doubt ,  have a  s ignif icant
impact  on doctr ine.  The lack of  a  nat ional  aerospace strategy
may in  par t  be  responsib le  for  the  many doct r ina l  shor t -
comings ci ted in this  book.

Frank Gallegos’ purpose in writing, “After the Gulf War:
Balancing Space Power’s  Development”  is  to  expose such
doctr inal  shortcomings which caused signif icant  problems in
the employment of  space power during the Persian Gulf  War.
Comments l ike “the Gulf War was the first  space war” wreak
of revisionist  history and seem to indicate that  the United
States entered the war with a well- thought-out  strategy for
employing space power.  Nothing could be further from the
t r u t h .  S p a c e  t e c h n o l o g y  w a s  c e r t a i n l y  e x p l o i t e d ,  b u t  i t s
e f f e c t i v e n e s s  a g a i n s t  a  l a c k - l u s t e r  a d v e r s a r y  t e n d s  t o
overshadow the inefficiency in i ts  employment during Desert
S h i e l d / D e s e r t  S t o r m .  I r o n i c a l l y ,  t h e  s u c c e s s  o f  s p a c e
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t e c h n o l o g y  i n  t h a t  w a r  m a y  b e  t h e  b i g g e s t  o b s t a c l e  i n
correcting significant doctrinal  shortcomings.

Ga l legos  p resen t s  many  perspec t ives  on  the  ro le  space
played in the Gulf War. Each results in different points of view
on space shortfal ls ,  which once brought  together ,  produces a
r ich pool  of  recommendat ions .  While  Uni ted States  Space
Command (USSPACECOM) recognized the lack of capability
(normalized operations and theater  missi le defense),  the war
f i g h t e r ,  t h a t  i s  U n i t e d  S t a t e s  C e n t r a l  C o m m a n d
(USCENTCOM), accented a lack of doctrine,  training,  and
suppor t .  The Gulf War Airpower Survey (GWAPS) emphasized a
different set of issues exemplified by a fundamental flaw in
space architecture:  a  cold war mentali ty which focuses on
supporting strategic levels of war and overlooking operational
and tact ical  support .  The Conduct of the Persian Gulf War:
Final Report to Congress,  unl ike  other  sources ,  emphasized
technology’s  shor tcomings ,  par t icu la r ly  space  launch  and
communication satelli te vulnerabili t ies.  Gallegos’ summation
of  these shortcomings provides a  comprehensive summary of
the  many l imita t ions  space presented to  the  war  f ighter  in  the
Persian Gulf War.

The strength of Gallegos’ work lies in his clear summation of
lessons  f rom the  war ,  many of  which boi l  down to  poor
doctr inal  development ,  a  problem which he claims cont inues
today.  One weakness  of  h is  analys is  i s  the  assumpt ion tha t
lack of doctrine is a problem. A valid counterposit ion is that
the lack of doctrine aimed at weaponizing battlefield space is a
w e l l - t h o u g h t - o u t ,  m i l i t a r y  s a n c t u a r y  s t r a t e g y .  G a l l e g o s
recognizes that the newly formed Fourteenth Air Force,  Space
Warfare Center ,  and Space Support  Team have al l  a t tempted
to fill  the experience and doctrinal gap, but for a variety of
r e a s o n s ,  h a v e  f a l l e n  s h o r t .  R e c o g n i z i n g  a  p r o b l e m  i s  a
beginning toward a solut ion,  but  the lack of  a  clear  method for
correcting the doctrinal  shortfall  is  a weakness of the work.
Stat ing that  we need more doctr inal  development fal ls  short  of
stating who is to do it ,  on what sort  of continuing cycle i t  is to
be done, and in what forum it is to be developed—Air Force,
jo in t ,  and/or  combined.  Fur thermore ,  the  content ion  tha t
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the inclination to be on the leading edge of technology
often comes with a  mutual ly  s t rong penchant  to  disregard
the teachings of  the past

offers a false dilemma of either technological development or
doc t r ina l  deve lopmen t .  The  f ac t  t ha t  space  t echno log ica l
development leads i ts  complementing doctrinal  development
does  not  mean that  the  former  comes a t  the  expense  of  the
latter.  Beyond these obvious limitations, Gallegos provides a
useful  summary of  the major  space lessons of  the Gulf  War.
His art iculat ion of  the cold war space paradigm as a highly
c lass i f ied ,  s t ra teg ic  approach  to  space ,  which  emphas izes
t e c h n o l o g i c a l  r e s e a r c h  a n d  d e v e l o p m e n t  o v e r  d o c t r i n a l
deve lopment  and  opera t iona l  in tegra t ion  i s  accura te ,  and
offers the next generation of space strategists an objective
perspective.  As emphasized in the GWAPS ,  space  archi tec tura l
development is  one possibi l i ty  such doctr inal  development
may suppor t ,  a  subjec t  examined by  the  next  author .

In “Blueprints  for  the Future:  Comparing National  Securi ty
Space Architectures,” Christ ian C. Daehnick  makes a  credible
a r g u m e n t  t h a t  U S  p o s t u r e  t o w a r d  d e v e l o p i n g  a  s p a c e
architecture in support  of  national  securi ty is  strongly biased
by an  h is tor ica l  iner t ia  of  organiza t ional  development ,  as
opposed to a rat ional  decision to produce the most  efficient
and effective architectures. 8 He def ines  the  current  approach
to  space  archi tec ture  as  a  command-or iented  approach and
offers  an  a l te rna t ive :  demand-or ien ted  space  a rch i tec ture .
Command  and  demand  a rch i t ec tu res  va ry  on  th ree  coun t s .

P h y s i c a l l y ,  t h e  c u r r e n t  c o m m a n d - o r i e n t e d  a r c h i t e c t u r e
focuses on heavy lift  for specialized cargos and requires big
investments for a few large systems with extensive ground-
based infrastructures .  A demand-oriented archi tecture would
involve lighter lift requirements not tailored to any specific
c a r g o  a n d  w o u l d  r e q u i r e  d i s p e r s e d  i n v e s t m e n t s  i n  m a n y
systems wi th  smal ler  ground-based infras t ructures .

T e m p o r a l l y ,  t h e  d e v e l o p m e n t  c y c l e  t h a t  s u p p o r t s  t h e
command-or iented  archi tec ture  i s  res t r ic ted  to  incrementa l
improvements  in  des ign,  manufacture ,  and deployment ,  as
the  sunk cos ts  in  current  sys tems compel  fu ture  inves tments
to support  them. Once deployed,  the paradigm is  long-loi ter ,
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o n - o r b i t  c a p a b i l i t y  w i t h  l o n g - l a s t i n g  m i s s i o n - s p e c i f i c
capabil i ty.  The demand-oriented approach al lows for radical
change ,  as  huge  sunk  cos t s  in  pa r t i cu la r  sys tems  do  no t  ex i s t .
Additionally,  the paradigm can shift ,  allowing ground-to-space
miss ions  to  mee t  s i tua t iona l  r equ i rements  on  demand ,  as
opposed to maintaining predetermined capabil i t ies  on orbit .

T h e  t h i r d  d i f f e r e n c e  b e t w e e n  c o m m a n d - o r i e n t e d  a n d
demand-or iented archi tectures  is  probably the  most  profound.
Philosophically,  the command-oriented approach grew out of a
high-performance,  100-percent  rel iabi l i ty  aircraf t  manufac-
turing community. It  was politically motivated by a controlled
response  to  the  USSR dur ing  the  cold  war .  The  demand-
oriented architecture is  a  rat ional  approach without  zero-fault
tolerance or  cold war biases.  I t  emphasizes responsiveness,
flexibility, ease of operations, and cost attributes over high
performance  and re l iab i l i ty  (most  spacecraf t ,  un l ike  most
a i r c r a f t ,  a r e  unmanned) .  Whi l e  t he  command-o r i en t a t i on
p r e s c r i b e s  c e n t r a l i z e d  c o m m a n d ,  c o n t r o l ,  a n d  e x e c u t i o n
d i r e c t e d  b y  s p e c i f i c  g r o u p  i n t e r e s t s ,  d e m a n d - o r i e n t a t i o n
al lows for  f lexibi l i ty  in  command,  control ,  and execut ion.
Mil i tary use may require  central ized command and control
and  decen t r a l i z ed  execu t ion  ana logous  t o  t he  t r ad i t i ona l
method  of  a l loca t ing  scarce  a i r  asse t s .  Depending  on  the
mili tary si tuation,  a demand-oriented architecture would al low
for a more distr ibuted network of space assets which would
reduce each asset’s  vulnerabil i ty.  Corporations,  on the other
hand,  may see  the  low-cos t  communica t ion  space  asse t  as  a
capabil i ty that  is  readily decentral ized in command, control ,
and  execut ion .

T h e  s t r e n g t h  o f  D a e h n i c k ’ s  r e s e a r c h  r e s t s  i n  h i s  p r e -
sen ta t ion  of  a  d i f fe ren t  approach ,  one  tha t  has  no t  been
previously considered and seems superior  to the old way of
d o i n g  b u s i n e s s .  B y  f r a m i n g  U S  c u r r e n t  p o s t u r e  a s  a
command-or i en ted  pa rad igm,  and  o f fe r ing  an  a l t e rna t ive ,
Daehnick sheds new light on long-held beliefs.  For instance,
durat ion is  of ten seen as  a  character is t ic  advantage of  space
power.  But on-orbit  capabili ty equates to spending l imited
mon ie s  on  spec i f i c  capab i l i t i e s  be fo re  t he  s i t ua t i on  tha t
g e n e r a t e s  t h e  d e m a n d  e x i s t s .  B y  c o m p a r i s o n ,  t h e
demand-or ien ted  a l te rna t ive  of  an  ear th- to-space ,  ta i lored
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response diminishes the worth of  durable,  on-orbit  capabil i ty.
Daehnick  d iscusses  many s t rengths  and  weaknesses  of  space ,
a n d  f u r t h e r  r e c o g n i z e s  t h a t  m a n y  o f  t h o s e  w e a k n e s s e s
( l i fe-cycle  cos ts ,  inf lexibi l i ty ,  t imel ines)  are  not  a  resul t
inherent  to  the  environment ,  but  more a  resul t  of  a  prechosen
archi tecture .

The weakness  of  Daehnick’s  work is  that  he presents  the
current  command-oriented archi tecture in  a  negat ive l ight .  He
descr ibes  that  archi tecture  as  a  f lawed approach to  highl ight
the  s t rengths  of  the  demand-or ien ted  approach  ra ther  than  as
a  c r e d i b l e  a l t e r n a t i v e .  I r o n i c a l l y ,  h a d  a  s t r o n g  c a s e  f o r
c o m m a n d - o r i e n t e d  s p a c e  a r c h i t e c t u r e  b e e n  m a d e ,  t h e
argument against  i t  would have been more credible.  To be fair ,
the  author  does  not  s imply advocate  a  demand-only or iented
space archi tecture.  In  his  conclusion,  he recognizes that  a
h y b r i d  c o m m a n d / d e m a n d - o r i e n t e d  s p a c e  a r c h i t e c t u r e  i s
possible  and may be the opt imum solut ion.  The value of  this
work does  not  res ide  in  the  debate  over  command or  demand
orientat ion but  l ies  in the recognit ion that  al ternat ive space
archi tectures  exis t ,  which in  turn f rees  future  space planners
f r o m  t h e  c o m m a n d - o r i e n t a t i o n  p a r a d i g m .  T h i s  b r o a d
examina t ion  o f  space  s t r a t egy ,  doc t r ine ,  and  a rch i t ec tu re
provides an object ive backdrop for  the remaining papers.

Sanctuary/Survivabi l i ty  Perspect ives

The SAAS is a professional military education facility. Not
surpr is ingly ,  s tudents  in teres ted in  space-re la ted research are
apt  to be space enthusiasts .  Upon init ial ly consolidating this
v o l u m e ,  a n  o v e r a l l  w e a k n e s s  b e c a m e  a p p a r e n t :  N o  c o n -
t r ibu t ing  au thor  had  made  the  case  aga ins t  pursu ing  space
for military purposes beyond intelligence, surveillance, and
r e c o n n a i s s a n c e  ( I S R ) .  A l t h o u g h  e a c h  r e s e a r c h  p a p e r  i s
balanced in  i ts  analysis ,  the balance is  between command or
demand architecture,  or  between one concept  of  operat ions for
reusab le  l aunch  veh ic les  o r  ano the r .  None  o f  the  papers
quest ioned whether  the US’s pursui t  of  weaponizing space at
this t ime in a sound military strategy. I  challenged David W.
Ziegler ,  a  space enthusiast ,  to  do just  that .

xix



In “Safe Heavens:  Mili tary Strategy and Space Sanctuary
Thought ,” Ziegler outlines the historical development of US
space policy, and the lessons of that review reflect a tradition
of  American res t ra int .  From that  context ,  he  makes the  point
t h a t  U S  i n t e r e s t s  i n  s p a c e  a r e  c u r r e n t l y  l i m i t e d  t o  s u r -
v e i l l a n c e ,  r e c o n n a i s s a n c e ,  i n t e l l i g e n c e  ( S R I ) ,  a n d  s i g n a l
relaying. Ziegler lays out the logic that  currently and for the
foreseeable future,  we don’t l ive in space, there are no natural
resources which can be cost effectively developed in space, nor
is  space a  t ravel  medium.  Fur thermore,  the  cost  of  access ing
space is  current ly enormous—and that  alone may be good
r e a s o n  f o r  w a i t i n g  u n t i l  c o m m e r c i a l  e x p l o i t a t i o n  o f  t h e
medium drast ical ly  reduces  the  cost  of  get t ing there .  The
enormous-cos t -now/cheaper -cos t - l a t e r  a rgument  i s  fu r the r
s t rengthened as  the  author  takes  a  ser ious  look a t  requi re-
ments  and opportunity costs .  Aside from competing social
programs outs ide  the  DOD, the  oppor tuni ty  cos t  to  o ther
mil i tary programs,  which could sat isfy the same need or  other
significant need is staggering.

Ziegler  then presents  a  l ine  of  reasoning tha t  even the
staunchest  space enthusiast  would agree to  be novel .  There is
a lot of interest in emerging technologies that facili tate access
to space.  But  what  i f  equivalent  investment  was aimed at
different ,  surface-  or  air-based solut ions to meet  the same
r e q u i r e m e n t s ?  I n  s p i t e  o f  u n e q u a l  f u n d i n g ,  a d v a n c e s  i n
s u r f a c e - b a s e d ,  f i b e r - l i n k e d  t e l e c o m m u n i c a t i o n s  t h r e a t e n s
h i g h - c o s t / h i g h l y  v u l n e r a b l e  s p a c e - b a s e d  c o u n t e r p a r t s .
Long-loiter unmanned aerial vehicles (UAV) are also beginning
to fill ISR requirements in a more cost-effective, flexible, and
respons ive  manner  than  equiva lent  space-based  asse ts .

Beyond the lack of  interest ,  huge opportuni ty costs ,  and
substi tute technologies,  Ziegler  has tapped the best  available
intel l igence sources which est imate that  the United States
faces vir tually no peer threat  in space for at  least  10 to 15
years.  The author defines peer threat a s  a  compet i to r  tha t
seeks  to  dominate  space to  the  same level  as  the  Uni ted
States.  Hence the author recognizes l i t t le  ut i l i ty in furthering
the mil i tar izat ion.  The author did f ind challenging threats ,
th rea ts  weaker  than  peer  threa ts  tha t  seek  to  deny or  des t roy
US capabilities but lack an ability to field similar capabilities.
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Surface-based,  directed-energy ASATs stand out  as a potential
weapon that  a  challenging threat  could employ even if  i t  lacks
the technology to field space-based ASATs. This discussion
serves to art iculate the survivabil i ty viewpoint,  and the author
expounds upon s ignif icant  l imitat ions of  space-based systems.
Addit ional ly,  any at tempt at  this  t ime to weaponize space
t h r e a t e n s  a  r e n e w e d  a r m s  r a c e  i n  a  r e a l m  t h a t  o f f e r s
significant advantages over the air realm. There is no logic in
esca la t ing  the  a rmaments  game.

Based on this  analysis  of  his torical  precedents ,  US interests
i n  space ,  t he  cos t  o f  a cce s s ,  t he  po t en t i a l  o f  subs t i t u t e
technologies ,  the lack of  a  peer  threat ,  and the presence of
challenging threats,  Ziegler concludes by defining space as a
credible military sanctuary, as  a  place where forces  can be
pos i ted  and  t ra ined ,  but  an  a t tack  on  tha t  sanc tuary  changes
the polit ical nature of the conflict .  Such a definition dominates
US current  posture  in  space.  I t  d is t inguishes  between the US
current  mili tarization of space and suggested weaponization of
s p a c e .  T h e  a u t h o r  p r e s e n t s  a  c r e d i b l e  a r g u m e n t  t h a t  a
sanctuary strategy in space has s ignif icant  meri ts .  The work
also highlights the danger of blindly proceeding beyond the
mili tarizat ion threshold and plunging the United States into
an era of  space weaponizat ion.

Ziegler effectively articulates the argument that favors a military
sanctuary strategy regarding US use of space. The argument
balances the remainder of the papers which, by-in-large, assumes
a natural escalation to space weaponization.

Space Control  Perspectives

James Lee,  in “Counterspace Operations for  Information
Dominance ,”  examines  space  s t ra tegy f rom the  t radi t ional
perspect ive that  space control  is  a  mil i tary requirement ,  but
he adds  a  nontradi t ional  twis t  by emphasiz ing that  control
does not necessari ly require the use of antisatel l i te  weapons.
The work shows space control  in a  new l ight  that  defines i t  in
terms of  informat ion ra ther  than the  physical  environment .
Tracking the development of US space power, Lee highlights
the fact  that  the US notion of space control  grew out of the
cold war paradigm, a path which led the United States to
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anticipate a  peer  competi tor  in  space.  Hence,  space control
developed as  a  not ion of  physical ly  control l ing the  space
medium. Making that  not ion s tronger  was i ts  compatibi l i ty
with previous experience.  The development of sea power and
ai rpower  demonst ra ted  tha t  once  access  to  those  domains
became common,  i t  was  necessary to  physical ly  dominate
them during confl ict .

A strength of Lee’s work resides in his excellent summary of
u n c l a s s i f i e d  U S  a n d  f o r e i g n  s a t e l l i t e  r e c o n n a i s s a n c e
capabi l i ty .  He supports  the  argument  that  access  to  space
survei l lance and reconnaissance capabil i t ies  are essent ial  to
t h e  e m p l o y m e n t  o f  U S  m i l i t a r y  p o w e r  a n d  t h a t  t h o s e
capab i l i t i e s  a r e  sp read ing  a round  the  g lobe .  G iven  these
developments,  Lee recognizes that  the United States requires a
space control  s trategy which can be tai lored to part icular
t h r e a t s  a n d  s i t u a t i o n s ,  a n d  h a s  t h e  p r a c t i c a l  a i m  o f
c o n t r o l l i n g  i n f o r m a t i o n  t r a f f i c  f r o m  s p a c e .  H e  o f f e r s  a
three-dimensional  model  that  considers  the capabil i ty of  the
t h r e a t  ( e x t e n s i v e  s p a c e  a c c e s s ,  l i m i t e d  s p a c e  a c c e s s ,  o r
purchased space information);  the s i tuat ion (peace,  cr is is ,  or
war) ;  and the  space system to  be manipulated or  targeted
(ground,  up/down l ink,  or  orbital  elements) .  While the paper
makes sense in terms of giving the commander f lexible options
in the control  of  space information,  the model  seems to be
over -s impl i f ied ,  par t icu la r ly  in  i t s  ca tegor iza t ion  of  such
human events  as  peace ,  c r i s i s ,  or  war .  This  i s  perhaps  not  so
much a  weakness  of  the work,  as  i t  i s  an opportuni ty  for
fur ther  research and thought .  Clear ly ,  the  i ssue  of  space
control  in  the  informat ion age  i s  complex—a funct ion of
threat ,  capabi l i ty ,  c i rcumstance,  domest ic  and internat ional
r e l a t i o n s ,  a n d  i n t e r n a t i o n a l  l a w .  W i t h  t h e  a d v e n t  o f
prol i ferat ing access ,  the space medium may be beyond the
abili ty of any one nation to control,  and perhaps Lee’s notion
of space control  as a matter of controll ing information is  more
practical.  In any event,  the United States will  have to develop
i t s  space  doc t r ine  under  the  assumpt ion  tha t  the  adversary
will  have some space information access,  or  in the words of
the  next  author ,  we wi l l  have to  proceed under  the  assump-
t ion that  “ the  enemy has  our  eyes .”
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“When the Enemy Has Our Eyes” by Cynthia A. S. McKinley
is  primari ly intended for  space operat ions personnel  who are
tasked with the challenge of becoming space strategists .  I t  is
also of value to individuals who seek unclassified information
about  reconnaissance  sa te l l i tes ,  an  unders tanding of  changes
within the mil i tary space community,  or  an analysis  of  the
space control  mission. In reviewing the historical  foundations
o f  A m e r i c a ’ s  s p a c e - b a s e d  s t r a t e g i c  i n t e l l i g e n c e  a s s e t s ,
McKinley identifies the visionaries who gave the United States
i t s  s t r a t e g i c  e y e s  a n d  t h e  r e v o l u t i o n a r y  t e c h n o l o g y  t h a t
unnerved the US’s  c losest  compet i tor .  Further ,  she discusses
the use of strategic intel l igence in theater warfare.  The author
offers a unique perspective for looking at the context in which
na t iona l  and  in te rna t iona l  ac to r s  may  p rosecu te  war fa re ,
which leads to i l lumination of the space control  challenge
fac ing  the  Un i t ed  S t a t e s .  To  t ake  pos i t i ve  s t eps  t oward
m e e t i n g  t h a t  c h a l l e n g e ,  M c K i n l e y  o f f e r s  a n  a n a l y t i c a l
a p p r o a c h  f o r  s p a c e  c o n t r o l  a n d  a p p l i e s  t h e  r e s u l t s  t o  a
commerc ia l  r econna i ssance  sys tem.  The  au thor  conc ludes
that the space control mission is more challenging in today’s
mult ipolar  world  than i t  was  dur ing the  cold  war .

T h e  s t r e n g t h s  o f  M c K i n l e y ’ s  w o r k  i n c l u d e  a  p r a c t i c a l
analysis of space control  and the mili tary role in space for the
next  f ive to 10 years.  The author compares a survey of the
h i s t o r i c a l  i n e r t i a  w h i c h  d r i v e s  c u r r e n t  s p a c e  p o l i c y ,
capab i l i t i e s ,  and  fo rce  s t ruc tu re  to  the  fu tu re  con tex t  o f
warfare including a real is t ic  est imate of  future spaced-based
capabi l i t i e s .  The  merger  l eads  the  au thor  to  examine  the
significant role of imagery in future warfare and to recommend
a  s p a c e  c o n t r o l  s t r a t e g y  ( a c c e s s  a n d  d e n i a l ) .  T h e  m o s t
signif icant  l imitat ion of  the s tudy rests  on the assumption
that  the enemy wil l  have the same information as the United
States. This is clearly pessimisstic.

Further,  l imitations of McKinley’s effort  are primarily a
matter of scope. The thrust is limited to strategic intelligence
and the role of space-based imagery with a primary focus on
f o r c e  e n h a n c e m e n t .  A d d i t i o n a l l y ,  t h e  a u t h o r ’ s  t h e o r y  o f
warfare is  well  thought  out ,  but  may unnecessari ly constrain
the vision of the future role of space in military affairs. Finally,
t he  po t en t i a l  o f  ex t ens ive  space -based  weapons  w i th  t he
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primary function of force application is briefly mentioned, but
not seriously considered.

High-Ground Perspectives

In “National  Securi ty Implicat ions of  Inexpensive Space
Access,” William W. Bruner III recognizes that  the government
of  the  Uni ted  Sta tes  i s  about  to  embark  on  an  ambi t ious
enterprise .  As per  President ial  Decision Direct ive/National
Science and Technology Council  (NSTC)-4, National Space
Transportation Policy, 5 August  1994,  the  Uni ted Sta tes  is
planning to make a significant  leap forward in repeatable and
economical access to space. While routine access to orbit  will
give the United States  a  clear  advantage in the abi l i ty  to use
near-  earth space to serve national  poli t ical ,  economic,  and
mili tary interests ,  those responsible for  making nat ional  space
policy and wri t ing mil i tary space doctr ine are fal laciously
doing so based upon the  old  assumption of  infrequent  and
expensive space access.  The author explains that  the difficult
and expensive access  assumption is  pr imari ly  a  resul t  of  an
expectat ions gap where early promises of space exploration,  as
we l l  a s  r e cen t  p romise s  o f  r ou t i ne  space  acce s s  v i a  t he
shutt le,  have left  the public somewhat disi l lusioned.  He also
ci tes  (1)  the erroneous not ion that  the United States  wil l
necessar i ly  lead the way into space;  (2)  perceived t reaty,
policy, and legal limitations; (3) the Challenger accident ;  and
(4) the lack of a coherent national space policy are reasons
this country is dragging its feet in the space access effort .
Bruner  asser ts  tha t  these  impediments  wi l l  wane due to  new
political,  economic, and technological realities. His analysis is
ba lanced ,  as  i t  addresses  the  cases  for  and  agains t  s tanding
down,  the  s ta tus-quo,  pursuing expendable  launch vehic les
(ELV),  and pursuing reusable  launch vehicles  (RLV).  The
cost-benefit  analysis seems to favor the lat ter .  The author
emphasizes that l ife-cycle costs make the RLV more attractive
than the ELV, while at  the same t ime RLVs allow for the
expansion of military capabilities.

The  mos t  s i gn i f i can t  s t r eng th  o f  t he  pape r  l i e s  i n  t he
author’s ability to recognize military possibilities for an RLV
concept beyond the l imitat ions of expectations and policy,
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which are for  the most  part ,  self- imposed.  His concept  of  using
RLVs for on-orbit  refueling shatters the old paradigm of orbital
mechanics dictating inflexibility. The concept allows on-orbit
upgrades ,  repairs ,  replacements ,  access  to  h igher  orbi ts ,  and
capabili ty for orbital  maneuvers—traditionally assumed to be
cost prohibitive.

S e v e r a l  i n c o n s i s t e n c i e s  a p p e a r .  O n  t h e  o n e  h a n d ,  t h e
author is optimistic regarding technology’s ability to provide
space  access  and  assumes  th i s  access  r ead i ly  a l lows  fo r
mil i tary space-to-earth precision capabil i t ies .  On the other
hand,  the author is  pessimist ic  regarding technology’s abil i ty
to provide remote control  to spacecraft ,  insist ing that  onboard
human judgment  is  of ten a  necess i ty .  This  is  somewhat  i ronic
in that  progress in the technologies of  remote control  and
vi r tua l  envi ronments  i s  to  a  la rge  ex ten t  a l ready  proven ,
whereas  the  technological  pursui t  of  ready access  to  space has
been d isappoin t ing .  Bruner’s  bas ic  content ion ,  tha t  space
offers an inherent energy advantage, is  also optimistic from
the spacel i f t  perspect ive and,  at  the same t ime,  ignores the
possibili ty of other technologies.  While his contention is true
from a potent ial  and kinet ic  energy standpoint ,  he does not
address ,  for  ins tance ,  the  advent  of  d i rec ted energy tech-
n o l o g i e s ,  w h i c h  c o u l d  v e r y  w e l l  t u r n  t h e  a d v a n t a g e  o f
alt i tude/elevation into the disadvantage of exposure.  Finally,
toward the closing sect ions,  the work takes somewhat  of  an
Air Force parochial  turn,  degenerat ing into a discussion of
which service should take the lead in  space,  the Navy or  the
Air Force. Although the discussion regarding the applicabili ty
of Navy and Air Force cultures to space is interesting, i t  is an
aside from the main theme.  Further ,  the analysis  offers  a  fa lse
di lemma: Should the Navy take the lead from the environ-
mental  perspective of  l iving and working in a s tat ionary but
host i le  environment,  or  should the Air  Force take the head
from the functional perspective of employing military power
from the third dimension? A separate  space force is  just  one of
many a l ternat ives  to  the  d i lemma.

A pr imary  l imi ta t ion  of  the  work  i s  tha t  whi le  Bruner
accurately recognizes what  internat ional  laws and treat ies  do
allow, he overlooks what domestic policy won’t allow. Space as
a  sanctuary  may not  be  par t  of  in te rna t ional  law,  but  tha t
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may be irrelevant,  if  domestic expectation demands i t .  Bruner
reaches  out  20  or  30  years  and assumes the  mi l i ta r iza t ion  of
what he calls “decisive orbits” to be an accepted practice,
wi thou t  cons ider ing  the  b roader  con tex t  o f  domes t ic  and
i n t e r n a t i o n a l  p o l i t i c s  o r  n o n g o v e r n m e n t a l  c o m m e r c i a l
interests.  Although this is a recognizable l imitation of the
w o r k ,  i t  i s  a l s o  e x c u s a b l e .  A s  p a r t  o f  h i s  p r o f e s s i o n a l
obligat ion as a  mil i tary planner/strategist ,  Bruner is  expected
to plan contingencies that  might warrant  mili tary action.  In
this regard,  he has provided some of the best  mili tary vision of
what  space power could be in the future.

In “Concepts of Operations for a Reusable Launch Space
Vehicle,” Michael A. Rampino also pursues military concepts of
operations (CONOPS) without answering fundamental questions
regarding who is the threat and what are the requirements to
negate that threat. As with Bruner’s work, this is a justifiable
planning approach from the military perspective. Militaries don’t
necessarily need to arm for contingencies, but they ought to
plan to arm for contingencies. When that plan recognizes a need
for long-term investment to arm appropriately, the issue of
preparedness in the absence of a clear and present adversary
has merit.  Rampino’s thesis emphasizes that the US military
must  be  prepared to take advantage of reusable launch vehicles
should the NASA-led effort to develop an RLV demonstrator
prove successful.

The s t rengths  of  the  work are  many,  the  most  obvious being
the structured methodology.  The author develops two different
concepts of operations from a detailed investigation of military
requirements  and current  paths  to  produce the  capabi l i ty  to
meet  those requirements .  The f i rs t  concept  a t tempts  to  make
the fullest military use of a roughly half-scale notional RLV to
accomplish not  only tradit ional  spacelif t  missions but  also the
a d d i t i o n a l  m i s s i o n s  o f  r e t u r n i n g  p a y l o a d s  f r o m  o r b i t ,
t r ansspace  opera t ions ,  r econna i ssance ,  and  s t r ike  ( in  and
from space).  The second concept is  based on the full-scale
vehicles currently being proposed under the RLV program. It
too at tempts to make expanded use of  RLVs,  but  mil i tary
application is  inhibited by design attr ibutes and a focus on
completely commercial operation. Both of these CONOPS are
comprehensively described via their  mission,  the systems they
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r e q u i r e ,  t h e  o p e r a t i o n a l  e n v i r o n m e n t ,  t h e  c o m m a n d  a n d
cont ro l  l inks ,  the  suppor t  they  requi re ,  and  the  means  by
which  they  are  employed in  c iv i l  and mi l i ta ry  s i tua t ions .
S u b s e q u e n t  t o  t h e  d e t a i l e d  d e s c r i p t i o n s ,  a  c o m p a r a t i v e
analysis  of  the two concepts  proceeds with cr i ter ia  which
include capability, cost, operations efficiency and effective-
ness,  and poli t ical  considerat ions.

Major conclusions are drawn from that  analysis .  RLVs are
recognized to have military potential ,  yet the design choices
for  any operat ional  RLV must  be measured in terms of  r isk,
cost,  capability,  and operations efficiency and effectiveness.
Given this preliminary analysis, the choice of a larger vehicle
is  found to be accompanied by more risk.  Beyond the RLV
itself ,  supporting science and technology development is  the
crucial  issue.  Part icularly,  increased investment in propulsion
technology is  warranted.  The final  conclusion gives the entire
space community a clear focus: The top priority for the RLV
program,  even f rom the  DOD perspect ive ,  should  remain
cheap and responsive  access  to  space .

B a s e d  o n  t h e  c o n c l u s i o n s ,  R a m p i n o  p u t s  f o r t h  t h r e e
recommendations.  The US mil i tary should become a more
act ive  par t ic ipant  in  the  RLV program,  the  Uni ted Sta tes
should not  pursue development of  operat ional  RLVs before the
technology is ready, and finally, i t  is not too early for the US
military to think deeply about the implications of operational
RLVs for  war- f igh t ing  s t ra tegy ,  force  s t ruc ture  p lanning ,
training,  and doctrine.

As with any other  research,  this  work has l imitat ions of
s c o p e .  W h i l e  t h e  a u t h o r  e f f e c t i v e l y  e x t r a p o l a t e s  s p a c e
capabi l i ty  to  the  2012 t ime f rame,  he  assumes a  command
and control  s t ructure dictated by current  Air  Force doctr ine.
This  assumption places  his  2012 space capabi l i t ies  in  a  1996
context .  From a broader  perspect ive,  the requirements  for  a
military RLV were garnished from the military environment.
Asking the mili tary to produce mili tary requirements does not
necessari ly  mean there is  a  genuine need.  Of course,  this  t ies
back to  the ini t ia l  point  of  the mil i tary planner’s  role  of
developing courses of action in the event of military need.

The final paper,  by Gregory Billman, also makes similar
assumptions.  “The Inherent  Limitat ions of Spacepower:  Fact
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or Fiction?” Bil lman squarely addresses  the US approach to
s p a c e .  H e  f i n d s  i t  o d d  t h a t  m a n y  o f  t h e  s e l f - i m p o s e d
l imitat ions to  exploi t ing space s tand in l ight  of  twentieth
century US airpower experience.  The analogy seems strong:
The first  employment of airpower concerned a primary focus
on observation and reconnaissance;  i t  rapidly evolved into an
o f f e n s i v e  f o r m  o f  m i l i t a r y  p o w e r  d u e  t o  a d v a n t a g e s  o f
r e s p o n s e ,  s p e e d ,  a n d  r e a c h ;  a n d  f i n a l l y ,  d o c t r i n a l  a n d
organizat ional  development  fo l lowed the  new capabi l i t ies .
Bil lman compares space power with the forms of terrestr ial
powers  by  examining each across  a  se t  of  mi l i ta ry  force
characteristics that he generalizes into five distinct categories:
s t r a t e g i c  a g i l i t y ,  c o m m i t m e n t  a n d  c r e d i b i l i t y ,  e c o n o m i c
c o n s i d e r a t i o n s ,  m i l i t a r y  c o n s i d e r a t i o n s ,  a n d  p o l i t i c a l
considerat ions.  9 While the lat ter  three ini t ial ly appear unclear
and  un focused ,  B i l lman  de l inea t e s  t hem as  a  r ea sonab le
means  o f  ca tegor iza t ion .  A  weakness  o f  the  work  i s  the
lumping together of all  terrestrial military powers (air,  land,
and  sea) ,  on  the  g rounds  tha t  they  a l l  have  grav i ta t iona l
l imitations while space power uses gravity to i ts  advantage.
The grouping of terrestr ial  forces comes across more as a
mat ter  of  analyt ica l  convenience ra ther  than a  technical ly
just if iable assert ion.  I t  may have been beyond the scope of the
work,  but  a  s imi lar  analys is  compar ing space ,  a i r ,  land,  sea ,
and perhaps even information power would be enlightening.

A strength of the analysis is Billman’s recognition that as
these five categories of characteristics apply to terrestrial and
space forces, they must be measured at different phases of
employment. Each military force characteristic will vary as the
instruments of that force are home based, deployed, or engaged.

Billman’s analysis strongly favors the advantages of space
power under all five military force characteristics. Assuming
space power to be predominantly in a deployed, or even engaged
state,  he supports the argument that  i t  has strategic agil i ty and
commitment and credibility advantages without the economic,
military, and political risks of terrestrial forces. This, coupled
with the airpower/space power developmental analogy, leads the
author  to  conclude that  space power  should develop as  a
separate capability which exploits the medium in all military
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roles, including the force application role. He  a s s e r t s  t h a t
space power must  no longer be merely a support ing force.

While the air and space power analogy is useful on certain
s p e c i f i c  p o i n t s ,  e x t r a p o l a t i n g  t h e  a n a l o g y  i n t o  s w e e p i n g
recommendations on the US’s future approach to space is  a
fundamental breech of logic. On one count, the similarities
b e t w e e n  a i r p o w e r  a n d  s p a c e  p o w e r  d e v e l o p m e n t  w e r e
emphasized, without any serious effort to examine distinctions
between the two. On a second count,  numerous examples of
using gross historical analogies in major policy decisions have
been  documented  wi th  a  s ing le  r e sound ing  ou tcome:  The
decision they lead to is most often wrong. 1 0 The most significant
weakness of the work is not a limitation of historical inference,
though, but one of omission. The author establishes that the
only limitations of US space power are self-imposed. He makes a
strong case for the advantages afforded by a future space force
unencumbered by those limitations. The shortcoming is that he
never articulates why those self-imposed limitations exist. He
loosely attributes their existence to policy, but policy is often
made for good reasons. Those good reasons in this case include
i n t e r n a t i o n a l  l a w ,  d o m e s t i c  a n d  i n t e r n a t i o n a l  o p i n i o n ,
significant technical limitations, opportunity costs, and even
military advantages of a sanctuary approach. While the author
s u m m a r i z e s  w i t h  t h r e e  r e q u i r e m e n t s  t o  o v e r c o m e  t h e
self-imposed limitations: a change of military perspective, space
a s  a  s e p a r a t e  m i l i t a r y  a r e a  o f  o p e r a t i o n s  ( A O R ) ,  a n d
military/ civilian cooperative efforts, these recommendations are
hollow in the absence of a detailed examination of why those
self-imposed limitations exist.

Conclusion

There  are  perhaps  two weaknesses  that  remain in  spi te  of
the synergy of  this  consolidated volume.  First ,  a l though many
of the works begin with a historical  survey, the total  leaves the
impression of lacking context. 1 1 For  example ,  some authors
assume the  space  communi ty  to  be  d i s t inc t  f rom the  a i r
community,  yet  to  date  those technical  communit ies  are  one
i n  t h e  s a m e ,  m a d e  u p  o f  s u c h  a e r o s p a c e  g i a n t s  a s
L o c k h e e d - M a r t i n  a n d  M c D o n n e l l - D o u g l a s .  E x p l o r i n g  t h e
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contextual  development of  the space community reveals  many
c u r r e n t  s p a c e  t r e n d s ,  s u c h  a s  t h e  p r e o c c u p a t i o n  w i t h
zero-fault  tolerance.  Such trends may seem irrelevant  for  the
space archi tect  planning eff icient  unmanned operat ions,  but  i t
is  a  real i ty,  as  i t  is  ingrained in an air  community that  for
a lmos t  a  cen tu ry  has  had  human  ca rgo .

The second weakness,  evident  in several  of  the works,  is  the
idea that  advocat ing one posi t ion or  another  on space power
must  be done in the context  of  a  zero-sum game.  That  is ,  i t
must  be to the benefi t  or  detr iment of  another form of mil i tary
power.  In some ways,  the zero-sum game of  economic funding
forces  this  issue.  This  tends to  overshadow the fact  that  new
forms of military power have historically complemented one
another ,  a l lowing missions that  were unachievable  f rom a
single  environment .  Sea power did not  supplant  land power,
airpower did not  supplant  land and sea power,  nor  wil l  space
power supplant  a i r ,  land,  and sea  power . 1 2 The enlightened
joint approach to the employment of mili tary power recognizes
that different environments require different forces,  and all
must  work  in  harmony.  I t  seems shor ts ighted  to  advocate  a
distinct mili tary force for a new environment at  the expense of
other  forces .  I t  i s  the  s i tuat ion at  hand,  and not  the  physics  or
p o s i t i o n  o f  a  p a r t i c u l a r  e n v i r o n m e n t ,  t h a t  d i c t a t e s  t h e
dominance of one force over another.  In advocating different
aspects of  the US role in space,  i t  is  not  the intent  of  this
editor or this learned group of air  and space professionals for
our  mater ia l  to  be  taken wi thout  an apprecia t ion of  the  a i r ,
land,  and sea roles in putt ing forth the most  effective joint
f o r c e  i n  s u p p o r t  o f  n a t i o n a l  s e c u r i t y .  T h e  i n t e n t  i s  a
comprehensive examination of space power: the Ziegler and
Billman works being extremes which i l lustrate the value of
t h i s  c o l l e c t i o n  o f  p a p e r s .  W h i l e  e a c h  m a y  o v e r l o o k  t h e
perspectives and assumptions of the other,  collectively they
comprehensively address  the subject .  What  Bruner ,  Rampino,
and Bil lman overlook or  assume away is  addressed in Ziegler ,
Mckinley, and Lee’s work. The reverse is also true.  Addi-
t ional ly ,  these  sanctuary ,  surv ivabi l i ty ,  cont ro l ,  and  h igh-
ground perspect ives  are  balanced against  a  background of  the
most significant issues: space organization (Wright),  doctrine
(Gallegos), and architecture (Daehnick). As the collection of
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strengths addresses most  of  the weaknesses,  this  col lect ion
r e f l e c t s  a  m a t u r e ,  d o c u m e n t e d  c o n s o l i d a t i o n  o f  m i l i t a r y
thought  on space power .
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